Hie detection toward molecular clouds of submillimeter line emission from the ^PI~^PQ transition of atonic carbon (Phillips et al.. 1980; Phillips and Hnggins 1981) provides a new probe of the chemistry of the interstellar medium. As millimeter wavelength radiation from interstellar molecules has been found to originate in the envelopes of evolved stars undergoing mass loss as well as in molecular clouds (see. for example, the review by Zuckerman 1980), it is natural to ask whether atomic carbon emission can be observed toward such stars also. The material shed by a red giant star has been processed by nuclear burning during the star's evolution with the result that the atomic Abundances of the ejecta can be very different from canonical interstellar abundances. The chemistry and dynamics of cir cum stellar shells are important to our understanding of the later stages of stellar evolution and of the enrichment of the interstellar medium with nuclear-processed material.
We have searched for CI emission toward seven stars known from CO observations to have extensive shells and toward R Cor
Bor. an unobscured. hydrogen-deficient, carbon star. In the ease of AFGL 2688, an object thought to be a carbon star on its way to becoming a planetary nebula. (Ney et al. 1975; Zuckerman et al. 1976 )we find evidence for weak CI emission. Toward the other seven stars no CI emission was found. The upper limits place significant constraints on the CI/CO ratio for IRC+10216 and NGC 7027.
II. OBSEEYATIONS
Observations of the d line it 492162.3 MHz (the laboratory frequency measured by Saykally and Evenson 1980) were made nsing an InSb hot electron bolometer receiver similar to that described in detail by Phillips and Jefferts (1973) . The system noise temperature varied between 350 and 600 E for the various sets of observations. A single 0.6 km »~1 wide channel was swept in 1-2.5 km s~* steps across the spectral range of interest by stepping the klystron local oscillator under computer control. observations for all these stars are fives by Knapp et «1. (1982) . Table 1 has been increased by a factor of 1.5 to account partially for this effect. It should be pointed out that the 13 CO observation of AFGL 2688 reported by Thronson and Jfozurkewich (1983) is a factor of four lower than the Lo and Bechis value and a factor of eight lower than the value reported here. The reason for the discrepancy is not clear.
IV. DISCUSSION CI/CO Ratio in Circumstellar Shells
To understand the implications of the CI results.we use some simple models to estimate or set limits to the CI/CO abundance ratio. The particular case of AFGL 2688 is discussed further in the next section. We consider first a picture wherein' a mixture of CO and CI at a single temperature surrounds each star. Using LTE relationships given in Phillips and Hnggins (1981) and in Enapp 51 al. (1982) it is straightforward to show that the column densities of CI atoms and CO molecules in an unresolved,optically thin shell are given by (4) is insensitive to the exact value of TQ. Estimates of CI/00 should not be in error by
•ore than a factor of two due to the adoption of 50 K.
Bqn. (3) Table 2 gives N(CI)/N(CO) derived from eqn. (3) using the data presented in Table 1 .
An alternative nethod for determining N(CI)/N(CO) is to use eqn. (3) for the ^CO line which, from its flat-topped profile is known to be optically thin in most eireumstellar shells. The derived CI/ 13 CO ratio is converted to a CI/CO ratio (given in Table 2 however, a rather inefficient process due to the slow photodestruction rate of CO and the faster conversion of CI to CII. In the case of IKC+10216 Huggins and Glassgold found that the CI/00 ratio reached a maximum value of 0.2 at a radius of 10*' cm; if CO line self-shielding is important this ratio will be much lower (Morris and Jura 1983) . These results are consistent with the npper liait reported here. It seeas unlikely, therefore, that our detection of CI in AFGL 2688, implying CI/COM, is a result of CI production froa CO. However* as Huggins and Glassgold point out,
Cl.can also be photo-produced in significant amounts froa other abundant carbon-bearing species, such as ^2^2' which are acre readily converted into CI. If these species are sufficiently abundant (as might occur,for example, if oxygen were severely depleted relative to carbon, resulting in the formation of large amounts of carbon bearing polyatomic molecules), there will be regions in the envelope where CI is aore abundant than CO.
An alternative possibility which might be considered is that the CI is produced in a small volume around the star where the gas is shock ionized. The observation of strong B^ emission froa AFGL 2688 (Thronson 1982) suggests the existence of such material. However, the nuaber of atoms required to explain the observed CI emission would be too great to be contained in such a small volume.
A property of models invoking the photo-production of CI is that the CI will originate from a fairly extended shell. The ratio of CI to CO antenna temperatures is consistent with this requirement. The CO emission from AFGL 2688 appears to be optically thick, baaed upon the observed ratioa of the J-2-1 and J-l-0 lines (Knapp et al. 1982) The equation that must be solved is, then, (6) txe.~°-6 ln(l +(hc/XkT A *)(e»/e B )
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where 6« is the size of the emitting rag ion. X the wavelength of the transition and 6g is the telescope beau sice. The size of the optically thick CO region is approximately 10-15" (Knapp et al. 1982; Wannier, private communication 1982) . Solving eqn. (6) yields 30 
V. CONCLUSIONS
We have searched for submillimeter CI emission from seven stars surrounded by dense shells of molecular gas. In one case.
AFGL 2688, we have detected a 0.9 K line, implying CI/CO>5. The material surrounding this star must be extremely carbon-rich. The fact that the CI emitting region appears to be larger than the CO emitting region may be the result of the effects of the galactic UV field on the shell chemistry as suggested by Huggins and Glassgold (1982) . FIGURE CAPTIONS Figure 1 shows the CI(upper) *ad &CO (lower) spectra of AFGL 2688. Fig . 1 
